Background We conducted a randomized pilot trial to examine the feasibility, acceptability,
| BACKGROUND
Women diagnosed with metastatic breast cancer face a life-threatening illness with uncertain prognosis and chronic and debilitating treatment regimens. Given these circumstances, it is not surprising that the prevalence of depression and anxiety tends to be elevated in women with advanced cancer. 1 Although most psychological interventions for women with breast cancer focus on targeting negative affect (e.g., stress
and depression), in women with early stage cancer, 2-4 a growing body of theory and research suggests that positive affect (e.g., happiness and gratitude) plays a uniquely important role in promoting psychological adjustment in the face of chronic stress. 5, 6 Positive affect has been theorized to facilitate coping in the context of stressful life events, by providing a psychological "time-out" from the distress; by replenishing the social, intellectual, and physical resources that may have been depleted by the stress; and by motivating and sustaining ongoing efforts to cope. 7, 8 Findings from recent studies in a variety of seriously ill and healthy samples demonstrate that positive affect is associated with significantly lower risk of morbidity and mortality, independent of the effects of negative affect and other potential confounders (e.g., exercise, smoking, body mass index, sociodemographic factors, and baseline medical conditions). 5, [9] [10] [11] These findings suggest that positive affect may be an important target for interventions aimed at facilitating coping with serious illness. To our knowledge, only 1 intervention for women with breast cancer explicitly targeted positive affect. 12 Schnur and colleagues randomized 40 women with early-stage breast cancer to receive either cognitive behavioral therapy and hypnosis (CBTH) or standard care. As part of the hypnosis, CBTH participants received explicit suggestions for how to increase positive affect. Findings indicated that CBTH patients experienced increased positive affect and decreased negative affect relative to standard care participants.
Given that most psychological interventions for women with breast cancer focus on reducing negative affect in women with early stage cancer, [2] [3] [4] little is known about whether positive affect may play a uniquely important role in helping women with advanced breast cancer cope with the stress of their disease. We sought to address this gap by conducting a randomized pilot study to examine the feasibility, acceptability, and preliminary efficacy of a positive affect skill intervention for women with metastatic breast cancer (the LILAC intervention:
lessons in linking affect and coping). We have developed a 5-session positive affect skill intervention that shows promise for improving psychological and physical well-being among people experiencing significant life stress. 13 This intervention involves teaching participants 8 empirically validated skills for increasing the frequency of positive affect experienced in their daily lives. Additional details of the development of the intervention and the rationale for the inclusion of each of the skills are published elsewhere. [13] [14] [15] Whereas most current programs depend on in-person delivery, which can be time-intensive and costly, we modified our program to enable online delivery of the sessions. 14 In the present study, we compared the feasibility, acceptability, and preliminary efficacy of the online delivery of the intervention with in-person delivery. We hypothesized that patients who received the LILAC intervention would experience improvements in psychological well-being and increases in their positive coping relative to controls. Finally, we hypothesized that the online delivery of the intervention would lead to comparable outcomes in terms of feasibility, acceptability, and preliminary efficacy as the in-person delivery. 
| Procedure
The participants were randomly assigned to 1 of 3 groups by using sim- focusing on personal strengths, 23 (g) setting and working toward attainable goals, 24 and (h) small acts of kindness 25, 26 (Table 1) . At each session, the participants were taught up to 3 of the skills and were asked to practice each skill as "home practice" every day until the next weekly session.
The participants in the in-person intervention condition completed the sessions at UCSF with a trained facilitator, whereas the participants in the online-intervention condition received the same content delivered online through self-paced modules. Specifically, on the first 1 to 2 days of each week, the online-intervention participants were able to access an online lesson that introduced that week's skill(s) and were asked to complete their home practice between sessions.
New lessons became available 7 days after beginning the previous les- 
| Study evaluation
At the post-intervention assessment, all participants were contacted by phone to discuss their personal experience with the intervention and their plans for continued practice of the skills. The participants were asked to rate how likely they were to recommend the program to a friend or to someone with breast cancer by using the following scale: 0 = definitely not to 10 = definitely. Finally, the intervention participants (both in-person and online delivery) were asked to indicate how frequently they planned to practice each skill, using the following scale: 0 = not at all to 4 = daily. At the 1 month follow-up, the intervention participants reported how often they practiced each skill in the past month, using the same scale. The post-intervention and followup assessments were completed by a study coordinator who was blind to participant condition.
| Preliminary efficacy
The preliminary efficacy measures were assessed at baseline, 1 week post intervention and 1 month post intervention. During the assessment sessions, we assessed psychological well-being as follows:
Depression was measured by using the 20-item Center for Epidemio- We assessed the participants' positive coping as follows: Mindfulness was assessed by selecting 12-items from 4 recently developed mindfulness scales [30] [31] [32] [33] (α > 0.79). The remaining 7 positive affect skills taught in the intervention were assessed by using a 9-item self-report scale that we developed for the purposes of the study (α > 0.76). Finally, we assessed self-compassion and the tendency to be kind and understanding toward oneself in instances of pain and failure, using the 12-item Self-Compassion Scale: Short-Form patients who were eligible and indicated interest, 39 were randomized (10 participants were unresponsive to contact attempts). Four participants passed away over the course of the study, and 27
participants of the remaining sample (77%) were retained through the 1 month follow-up (2 participants chose to discontinue the study, and we lost contact with 6 participants). Retention did not differ by randomization. Reasons for discontinuing included time constraints, feeling too ill/fatigued, and lack of interest in the intervention content.
Of the final sample of participants, average time post-metastatic diagnosis was 2.58 years (SD = 3.12, range 1 month to 12 years). Most participants (64%) were receiving radiation or chemotherapy at the time of the baseline assessment. The sample was well-educated, with 30 participants (77%) having a college degree or higher. Moreover, the sample was relatively affluent, with 12 participants (31%)
reporting an annual household income of $100 000 or more and 11 participants (28%) reporting an annual household income between $50 000 and $100 000. In the sample, 25.6% was currently 
| Study evaluation

| Preliminary efficacy 3.2.1 | Analytic plan
To examine the preliminary efficacy of the intervention, we conducted longitudinal growth modeling, 35 nesting assessment waves within a participant, to assess whether the participants who received the LILAC intervention showed improvements in their psychological well-being and positive coping over time. We did not find any differences between the online vs in-person delivery of the intervention on any indicator of feasibility or acceptability. Moreover, for the preliminary efficacy outcomes, the online vs in-person delivery groups did not significantly differ at any assessment point (P > .26), and both groups showed equivalent longitudinal trajectories of change (P > .34). As such, we combined the 2 intervention groups for analysis. We modeled For our analysis, we first examined the trajectories of change within each treatment group from baseline to the post-intervention assessment and from baseline to the 1 month follow-up (Table 2) .
Second, we examined whether there were between-group differences in the magnitude of change from baseline to the post-intervention and 1 month follow-ups (Table 3) . Below, we present the results for the models examining the longitudinal effects of the intervention, without controlling for any covariates. Findings remain unchanged when controlling for time since breast cancer diagnosis, time since metastatic diagnosis, age, and chemo/radiation therapy.
| Psychological well-being
As seen in Table 2 Table 3 , we did not find any significant between-group differences in change from baseline to the post-intervention assessment or the 1 month follow-ups.
| Positive coping
As seen in Table 2 , we did not find any significant within-group changes in positive coping from baseline to the post-intervention and 1 month follow-ups. However, within participants who received the LILAC intervention (both in-person and online), we found marginally significant trends toward increased positive-affect skill use, mindfulness, and self-compassion by the 1 month follow-up (P < .08), and the effect sizes for these increases were medium to large,
Within-group change in psychological well-being and positive coping from baseline to the post-intervention and 1 month follow-ups
Baseline Post intervention
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Within-group change from baseline to 1 month follow-up
Psychological well-being P and d correspond to the contrast tests for within-group change from baseline to the post-intervention and 1 month follow-ups.
LILAC, lessons in linking affect and coping. 0.50 < d > 0.91. In contrast, the control participants did not change in their positive-affect skill use, mindfulness, and self-compassion over time (P > .34). As seen in Table 3 , we did not find any significant between-group differences in the extent that their positive coping changed from baseline to the post-intervention or 1-month follow-ups; however, we found small-to-medium effect sizes 0.14 < d > 0.54 in favor of the LILAC participants increasing in positive coping to a greater extent than controls.
| CONCLUSIONS
The current pilot study provided evidence demonstrating the feasibility, acceptability, and preliminary efficacy of a positive-affect skill intervention for women with metastatic breast cancer. Four participants passed away over the course of the study, and 77% of the remaining sample were retained through the 1 month follow-up. Retention did not differ by condition. Furthermore, adherence to the home practice was high, and the LILAC participants reported continued practice of the skills 1 month after the completion of the intervention. In addition, the participants indicated strong agreement that they would recommend the intervention to their friends and to people diagnosed with breast cancer. Although the study was not adequately powered to detect between-group differences in change on preliminary efficacy outcomes, within-group comparisons revealed that the participants who received the intervention fell significantly below clinical thresholds for depression (scores < 16) by the 1 month follow-up, whereas the control participants' depression levels remained elevated throughout the study.
Moreover, the LILAC participants showed statistically significant reductions in negative affect at both the post-intervention and 1 month follow-ups. We did not observe concurrent effects of the intervention on positive affect or cancer-related quality of life.
We were surprised that we did not find intervention effects on positive affect, given that the LILAC intervention was explicitly designed to increase positive affect. One explanation for why we may not have found effects of the intervention on positive affect may be because our control condition was active, social, and may have offered content that was more relevant to end-of-life care (e.g., meaning and spirituality). Perhaps positive affect interventions for advanced cancer patients should target related positive constructs, such as meaning and purpose, 36 instead of simply targeting positive affect.
Another alternative explanation for why we did not find intervention effects on positive affect may be due to our measurement of positive affect in this study. We assessed emotion by using the Differential Emotions Scale, 28 which asks the participants to make global assessments of their emotions over the past week, and the participants may not be accurate in making such assessments. 37 Indeed, measures that assess emotions as they are linked to moments or events such Between-group change in psychological well-being and positive coping from baseline to the post-intervention and 1 month follow-ups
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as the ecological momentary assessment 38 or the Day Reconstruction Method 39 may better capture people's daily experience of emotion.
The findings from the present investigation suggest that the online delivery of the intervention offers comparable benefits for psychological well-being relative to in-person delivery. Given that in-person facilitator-administered interventions tend to be time intensive, costly, and difficult to disseminate, the efficacy of the online delivery is especially promising and suggests the potential for widespread dissemination of the intervention over the Internet.
One strength of the current work is the use of an active, attentionmatched control condition rather than a wait-list control. The utilization of an active attention-matched control offers a rigorous test of our intervention and rules out the alternative hypotheses that our intervention effects could be explained by differences in engagement or contact time with a sympathetic and supportive facilitator. Furthermore, whereas most psychological interventions for women are designed for women with early-stage cancers, we targeted women with metastatic breast cancer in this intervention, which is a relatively understudied population, particularly with respect to psychological interventions. One limitation of the current work is that the small sample size of this study did not afford the power necessary to detect significant between-group differences in longitudinal change. An additional limitation is that the sample in this study was primarily white and relatively high in socioeconomic status. Future research should examine whether the results from the current study generalize to larger, more diverse samples.
Taken together, the results of the present investigation suggest that the LILAC intervention holds promise as a feasible, acceptable, and effective intervention for promoting psychological well-being in women with metastatic breast cancer. Based on the promising outcomes of the LILAC intervention from this pilot, we are planning a larger randomized trial with more diverse samples to more definitively assess the efficacy of the LILAC intervention for women with advanced breast cancer.
